Objective-To determine the prevalence of work related symptoms among radiographers compared with a control group of physiotherapists. Method-A postal questionnaire was used to collect information from radiographers and physiotherapists who registered in the United Kingdom during 1985-9. Results-Satisfactory questionnaires were returned by 2354 (65%) of the radiographers and 3048 (69%) of the physiotherapists. There was a clear excess of work related symptoms among the radiographers. In particular, they were more likely to complain of symptoms that were worse at work, mouth soreness, sore, itchy, or runny eyes, persistent blocked nose, persistent itchy nose or sneezing, sore throat, headache, and of lower respiratory tract symptoms, which were also worse on workdays. These symptoms were associated particularly with the use of automatic processing machines. 235 radiographers gave a history of wheeze or chest tightness that had been worse at work or on days when at work. Conclusion-Work related symptoms suggesting irritation of the eyes and upper airways were more common in radiographers than controls, and may be related to exposure to x ray film processing chemicals. Men and women who reported work related wheeze or chest tightness will be followed up in more detail to assess the prevalence of occupational asthma in the cohort. (Occup Environ Med 1996;53:450-454) 
Reports published in the past 15 years have suggested that radiographers are at increased risk of various symptoms including headache, upper respiratory tract irritation, fatigue, eye soreness, arthralgia, dermatitis, dyspnoea, palpitations, and chest pain.e These complaints have been attributed to a toxic effect of photographic chemicals. x Ray film processing involves exposure to a complex mixture of substances,3 some of which are known to have adverse health effects. In particular glutaraldehyde,56 formaldehyde,78 sulphur dioxide,9 and acetic acid'0 have been associated with irritation of the eyes and upper airways. Also, glutaraldehyde and formaldehyde are known sensitising agents and both have given rise to cases of occupational asthma."'--Three cases of occupational asthma have been described in radiographers, including one caused by sensitisation to glutaraldehyde used as a hardening agent in developer, and another by fixative chemicals.14 The third was tentatively attributed to glutaraldehyde.'5 Apart from these cases, however, the evidence for chemical toxicity is largely circumstantial. Moreover, the scale of the problem is unknown.
To find out more about the hazard and the extent of its impact, we have carried out a retrospective cohort study of radiographers who registered with the United Kingdom Council for Professions Supplementary to Medicine (CPSM) during 1985-9, and compared them with a control group of physiotherapists.
Method
From the records of the CPSM we identified all radiographers and physiotherapists who registered during , who trained in the United Kingdom, and who were resident in the United Kingdom both at the time of registration and in 1992. For each subject we abstracted the name, date of birth, sex, date of registration, and most recent address. We then sent each person a postal questionnaire asking about occupational history, smoking, and a range of symptoms. These included upper and lower respiratory tract complaints, and also several symptoms such as dysuria and abdominal pain that had not previously been linked with work in radiography. Questions about respiratory symptoms were modified from a validated questionnaire which was designed for use in epidemiological studies on asthma. A positive report of two or more of a series of nine symptoms has 80% sensitivity (and 80% specificity) to detect asthma diagnosed by either self reported history of asthma or bronchial hyperresponsiveness to histamine. '6 The reproducibility of these questions was high. Radiographers were asked about the frequency of specified activities-for example, loading film into an automatic processing machine, use of a table top processor, processing films by hand-in each of the jobs that they had held. These questions were developed specifically for this study and were designed to include work activities which were markers of high or low exposure to processing fumes. The questionnaire was piloted in radiographers employed by Southampton University Hospitals NHS Trust. Subjects had no difficulty in understanding or answering any of the questions. The covering letter that accompanied the questionnaire presented the study as a survey of symptoms in various health professions, and did not indicate a specific focus on radiographers. Non-responders were sent a single reminder after four weeks.
In our analysis we compared the lifetime and one year period prevalences of symptoms in radiographers and physiotherapists. Prevalence ratios (PRs) and associated 95% Exercise induced cough 12-0 Exercise induced wheeze 14-0 12-7 Exercise induced chest tightness 14 occurred at a similar rate in both professions. 
Prevalence ratio* (950% CI) 13 (1 1-16) 1 3(11 1-17) 1 4(1-2-1-7) The analysis was restricted to the 2113 men and women who had worked as radiographers at sometime during the past year. A symptom was considered to be present if it was reported to have occurred on eight or more days during the past year and to have been worse at work. The figures are prevalence ratios (adjusted for age, sex, and smoking habits) (95%CIs) for radiographers whose job involved the activity compared with those whose job did not. reported to be worse at work (lower 95% confidence limits for PR > 1-5). Table 5 summarises the associations of these work related symptoms with various occupational activities carried out by radiographers in the past year. (Analysis was again restricted to the 2113 radiographers who had worked during the 12 months before completing the questionnaire). When considered singly, all of the occupational tasks were associated with an increased prevalence of symptoms.
When they were examined together in a forward, stepwise Cox's regression analysis (table 6) up to four tasks showed significant associations with any individual symptom. However, only two tasks consistently entered the model for each of the six symptoms. These were working for at least 20 hours a week in a room with an automatic processing machine, and working at some time in a room where a processing machine was obviously leaking. Also, unblocking a processor drain was significantly associated with three symptoms-sore, itchy, or runny eyes, persistent itchy nose or sneezing, and headache. The analysis was restricted to the 2113 men and women who had worked as radiographers at some time during the past year. A symptom was considered to be present if it was reported to have occurred on eight or more days during the past year and to have been worse at work. The figures presented are mutually adjusted odds ratios (adjusted also for age, sex, and smoking habits) (95% CIs) for radiographers whose job involved the activity as compared with those whose job did not. Odds ratios are omitted if they made no significant (P < 0 05) additional contribution to the logistic regression model. Two features of our findings suggest that the reported excess of symptoms may arise, at least in part, from genuine toxicity. The first is the specificity of the complaints that were reported to be worse at work. The symptoms most consistently linked with work as a radiographer were those indicating irritation of eyes, nose, mouth, throat, and lower airways. No comparable association was found with nausea, abdominal pain, dysuria, and joint pain or stiffness. The second feature is the differential association of work related symptoms with specific activities carried out by radiographers. Most radiographers undertook many of the occupational tasks examined, and this limited our ability to disentangle their independent relation to symptoms. However, in a stepwise Cox's regression analysis, the excess of work related symptoms did seem to be associated mainly with use of automatic processing machines, which are known to produce irritant emissions including sulphur dioxide, formaldehyde, and glutaraldehyde.4
Symptoms seemed to be particularly common in people working with faulty machines, perhaps because blocked or leaking machines produce higher exposures to irritants. However, it is also possible that radiographers with symptoms were more aware of machine faults and reported them more completely. A useful way forward, therefore, would be to conduct a hygiene survey in a sample of radiology departments in parallel with a survey of symptoms. The degree of correlation between symptoms and measured concentrations of airborne irritants would allow better assessment of the contribution of chemical toxicity, and guide the formulation of any control measures that were needed.
As well as a specific effect of processing chemicals, it is possible that some of the symptoms reported by radiographers are explained by more general features of the environment in which they work. It is notable that the symptoms reported in excess were similar to those that have been described in association with the sick building syndrome.20 x Ray departments are particularly likely to have the architectural features such as small rooms, lack of external windows, poor lighting, excessive heat, and low humidity, which are thought to predispose to the syndrome. Physiotherapy departments are less likely to exhibit these features and physiotherapists tend to work in more than one location for example, on wards and in outpatient departments.
Potentially more important than the irritant effects discussed is the risk of respiratory sensitisation in radiographers. This study found a slightly higher one year period prevalence of probable asthma in radiographers than controls. To date, three cases of occupational asthma have been reported in radiographers, 4 but our survey identified 235 radiographers with wheeze or chest tightness that was worse at work or on working days. To establish the true prevalence of occupational asthma in the cohort, we intend to collect further information from these people, including assessment with serial peak flow measurements where appropriate.
